Pseudoangiomatous stromal hyperplasia (PASH) is a rare benign mesenchymal proliferative lesion of the breast. In this study, we aimed to show a case of PASH with mammographic and sonographic features, which fulfill the criteria for benign lesions and to define its recently discovered elastography findings. A 49-year-old premenopausal female presented with breast pain in our outpatient surgery clinic. In ultrasound images, a hypoechoic solid mass located at the 3 o'clock position in the periareolar region of the right breast was observed. Due to it was not detected on earlier mammographies, the patient underwent a tru-cut biopsy, although the mass fulfilled the criteria for benign lesions on mammography, ultrasound, and elastography. Elastography is a new technique differentiating between benign and malignant lesions. It is also useful to determine whether a biopsy is necessary or follow-up is sufficient.
Introduction
Pseudoangiomatous stromal hyperplasia (PASH) is a benign mesenchymal proliferative lesion of the breast. It typically affects peri-and premenopausal women and occurs as a result of stromal myofibroblast proliferation. We aimed to present a case of pathologically proven PASH with its mammography, sonography, and elastography findings.
Case Presentations
A 49-year-old premenopausal female presented with bilateral breast pain in our outpatient surgery clinic. With normal physical examination findings, she was referred to our radiology department where she underwent routine mammography. The mammography findings revealed an oval-shaped 15 × 12 mm-sized radiopacity that had the same density with the adjacent parenchyma, which was observed in the retroareolar area of the right breast. The border of the lesion was covered by the adjacent parenchyma and therefore could not be clearly evaluated. In addition, structural distortion or microcalcification was not observed. The mammogram revealed a 15 × 12 mm-sized low density radiopaque lesion in the retroareolar region of the right breast. The border of the lesion was not clearly detected because it was covered by the adjacent parenchyma, which had the same density as the lesion. In comparison with the earlier mammographies, we found out that this lesion occurred within past 2 years. In ultrasonography (US) images, the lesion was verified as an oval-shaped, 16 × 9 × 19 mm-sized, well-circumscribed hypoechoic solid mass located in the periareolar area of the right breast at the 3 o'clock position. There was neither posterior acoustic enhancement nor shadowing. Its long axis was parallel to the skin surface and showed no prominent vascularization on Doppler US. On elastography, based on manual compression, the mass was coded in green-red. After analyzing the data, the elasticity score of the mass was 1.8, of the adjacent fat tissue was 1.3, and of the lesion/fat ratio was 1.4 ( Figure 1 ). The reason why we offered a biopsy and a subsequent histopathological verification of the mass, although it fulfilled the criteria for benign lesions on mammography, ultrasound, and elastography findings, was that it was not detected on earlier mammographies. The lesion was classified as BIRADS 4a (1), and the patient underwent US-guided 14-gauge core needle tru-cut biopsy (Bard Biopsy Systems TEMPE, AZ). The lesion that was pathologically proven PASH was excised because of patient choice ( Figure 2 ).
Discussion and Conclusions
ing stromal proliferation. It typically affects peri-and premenopausal females. It was also reported that PASH had occurred, albeit rarely, in males with gynecomastia, males on exogen hormones, and elderly females (2, 3). These findings provide additional evidence that PASH is related with hormone levels and develops as a result of progesterone effects in breast tissue, which is under the influence of estrogen. Most of the reported cases in the literature demonstrate the presence of progesterone receptor activity and weak to no estrogen receptor activity (4). Our case was in the premenopausal period and had no history of exogenous estrogen usage.
Fibroadenoma, phyllodes tumor, hamartomas, lymphangioma, and particularly angiosarcomas are described among the differential diagnosis of PASH. Macroscopically, it is observed as a nodular pale pink or yellowish lesion with a size up to 17 cm. In PASH lesions, there are no erythrocytes in slit-like spaces, and this finding is useful for differentiating PASH from angiosarcomas (5). Furthermore, it is remarkable that angiosarcomas do not contain epithelial cells. Angiosarcomas can be confused histologically with PASH. It is important to differentiate the two lesions because of differences in prognosis and treatment. PASH is benign, necessitating no further intervention, whereas highly vascular angiosarcoma is a tumor that is susceptible to bleeding and it is generally managed with wide local excision and chemotherapy (6) . The differentiation of the two entities is based on histology, with immunohistochemical staining for CD31 and Factor VIII. Angiosarcoma is positive for CD21 and Factor VIII, whereas PASH is negative for both. PASH is differentiated from lymphangiosarcomas by being D2-40 negative.
The clinical spectrum varies from focal palpable to nonpalpable masslike nodules (nodular PASH) to diffuse breast involvement (7). Nodular PASH is uncommon and is found in only 0.4% of breast biopsies. Non-mass-forming PASH is generally an incidental finding and has been reported in 23% of breast biopsies (8) . As in our case, nodular 149 Based on radiological analysis, there are no specific or diagnostic features. Mammographically, these lesions are generally well defined with a smooth border and do not contain calcifications. However, their margins may be ill defined or it may be covered by the adjacent parenchyma. In US images, the lesions are generally observed as well-defined solid masses with hypoechogenicity or heterogeneous echogenicity and with sound attenuation characteristics varying from posterior enhancement to mild posterior shadowing (9, 10) . In US images, some large lesions contain numerous lace-like reticular areas with scattered cystic changes (11) . The most common mammographic feature is a well-circumscribed generally homogeneous mass-like lesion or asymmetric density. Spiculated lesions, distortion, and calcification exclude the diagnosis of PASH. Mammographic and sonographic features are nonspecific and display characteristics of benign lesions. Consistent with the literature, the mass of our case had benign mammographic and sonographic features. However, because of its recent existence and the age of the patient, we classified the mass as BI-RADS 4a and biopsy was performed.
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Recently, elastography has become available, and it enables us to differentiate between benign and malignant breast lesions. The main principle of elastography is that after compression, stiff tissues displace less than softer tissues. The displacement of the tissue due to compression helps us to determine the tissue stiffness; therefore, it is useful to detect breast cancer. Soft tissues are coded in the red range and stiff tissues in the blue range. The elasticity scores are measured by placing the region of interest (ROI) within the tissue and in the adjacent fat tissue. The mean elasticity score of malignant masses and benign lesions was 4.2 and 2.1, respectively. In our study, the elasticity score of the mass was 1.8 and the lesion/fat ratio was 1.4. These scores are related to benign lesions (12) (13) (14) .
In conclusion, based on radiological analyses, the most important point is differentiating benign lesions from malignant lesions and classifying them correctly in BIRADS lexicon. The mass that had benign mammographic and sonographic features showed benign characteristics also on elastography. Such cases should be supported by a wide series. Thus, we assume that the number of unnecessary involvements will decrease. 
